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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a light and 
compact wide visual field ocular which is constituted of 
three groups having positive, negative and positive 
refractive indexes in order from an object side, where 
the 1st lens group is constituted of a positive meniscus 
lens having a concave surface facing the object side and 
the 2nd lens group is constituted of a combined lens 
consisting of a negative lens and a positive lens, whose 
angle of visibility is >60° and whose diameter is small. 
SOLUTION: This ocular is constituted of a 1st lens 
group G1 constituted of the positive meniscus lens 
whose concave surface faces the object side, a 2nd lens 
group G2 constituted of the combined lens consisting of 
a biconcave lens whose surface having a large curvature 
faces an eye side and a biconvex lens whose both 
surfaces have same curvature, and a 3rd lens group G3 
having the positive refractive power in order from the 
object side; and satisfies expressions: 1.2<f1/f<3.5, 3<- 
f2/f, 0.010<?2N-1/?2P, 1<&verbar;R3/f&verbar; 

(provided that f: the focal distance of an entire system, fn: the focal distance of an n-th lens 
group Gn, ?2N: the Abbe number of the negative lens of the 2nd lens group G2, ?2P: the Abbe 
number of the positive lens of the 2nd lens group G2, and R3: the radius of curvature of the 
surface closest to the object side of the 2nd lens group G2). 
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3 5 . 


5 3 2 


8 . 


3 3 


5 


-29. 


8 7 3 


0 . 


5 1 


6 


6 1 . 


3 18 


4. 


6 9 


7 


- 8 8. 


6 5 2 


0 . 


5 1 


8 


2 3 . 


4 12 


7 . 


0 5 


9 


-51. 


4 8 0 


1 . 


5 4 


1 0 


CO 




1 5 . 


5 0 



f - 2 

[0 0 3 0] CCDHJSC"l4fCfc{tS^#5C 
(1) ~ (4) <Dm, -tUtti 1/f . -f2/f. 1 
/i/2N-1/v2p. I R3/F I ©S-ffii:, hmax/ 

Lfc#ot, ±fS3!#lS(1 )~(4)(i±T3§S 
[0 0 3 1 ] <HSSfll 5 >;*i;:. i6 

<*fflO=fcUJlilC. db®£IBffii)ICfc(*7tIE*:=.*;&XL/>X 

iSjW/iPiaL'VX^e^-S^ 5 U>X Lsift^Tl^ 
C<h<h. ill U>XLi<£I8(piJ<7)S##M*®<h/«EoTO 
z= Ch' 

• 1+V l-KC 2 h 2 +A * h 



0 1.58913 61.2 
1 

3 1.71736 29.5 

7 1.58913 61.2 
5 

3 1.58913 61.2 
5 

2 1.58913 61.2 

4 1.64769 33.8 
0 (7-fUU-7) 

^ctiU^li, ^<DU>xmj££^f*5C(l )~ <*> fc 

[0 0 3 2] C(DHJSfffl5 \Zt$\fZ>&l'>Xm<D 

ffl?¥SR (mm) % §U>XCQ* *fc/p;fccfc:tf§U>X 
IH0)ffiAnHlD (mm) % ^U>X(2d$|lCfc{*£®#T 

[0 0 3 3] 

rati ] 

+A6h 6 + Ash 8 +Aioh ,£) 



Ofc«bK:£iSfe¥ffi) l:T5l/tii(Dg$ (mm) 

h : 9t&&e><DM2 (mm) 
K : 8§if>2$ 

A*, A*. A», A.o:3l4, 6, 8, 1 0 #C<D#S£®^& 

[0 0 3 4] £fc, X 5 ©*«lCtt£X©JfcjftK« f [0 0 3 5] 

(mm) £;fU ^5<DTSfC±ie^HjClC^$n^ [S5] 



(7) ftfflW- 1 1 - 1 7 4 3 4 5 





R 






D 






V d 




1 


- 2 0 6. 


4 4 4 


5 . 


9 13 


1 . 


5 8 9 1 3 


6 1 . 


2 


* 2 


— 1 6 


7 2 1 


5 . 


0 2 3 










3 


-25. 


0 4 8 


2 . 


3 9 9 


1.. 


7 8 4 7 3 


2 5. 


4 


4 


7 5 . 


4 4 6 


7 . 


9 6 4 


1 . 


5 8 9 1 3 


6 1 . 


2 


5 


-21. 


7 9 5 


0 . 


5 16 










6 


2 9 . 


8 8 4 


3 . 


3 4 9 


1 . 


5 8 9 1 3 


6 1. 


2 


7 


4 7 . 


5 4 4 


0 . 


5 16 










8 


2 5 . 


0 0 4 


5. 


0 6 0 


1 . 


5 8 9 1 3 


6 1. 


2 


9 


- 7 9 0. 


6 6 8 


1 5 . 


5 0 0 









2 0 



K 

1. 0000000 



0. 6714142X 10" 



-0. 2168059X 10" 



0. 1285751 X10" 



Am 
0.0 



[0036] $e>ic. zonmms icfcit-s^iC 

(1) ~ (4) co<i, -ffcto-fcf l/f , -f2/f, 1 

UfcJ&^T. ±IE3M*5e(1 )~(4)li±T-SJ£ 
SnTfcU. 6 5gm±<Di£*ai?ft<!:U>X*MI 

[0 0 3 7] <ftSS0i|6>;*IC, 0 7 IC^EIC^-SH 
J&0J6(Dj£«imiBU>X<7>U>X*fj££^-f„ *5tit 
0iJ6OTl£8iI?!gllBU'>Xfi. ^OffifiEX^ ^1 ls>X® 

&-5SB1 ^>XLilC<fcU. SS2 lx>Xt¥G2#, 

^e>j«ic v D3®*^ntaijiciR)(t>tiE>-x*^U'>x^ 



* X 1^ >X^ 3 U- >X L 30Dig^ U >X(C«fc U 
IfSStl, f&3 U>XI*G3#. ^<*«"J^e>JlilC, ft* 

XL 4 t. fiS$:^l{*ffliJlc|6](tfc¥CiU'>X^e>^:5^ 
5 l>>XLs£2nT^Z. 2M*iU1)~ (4) fcJ;o: 

[0 0 3 8] CWll]66ffiJ6lCfe(T*S-U>XS(D 
«$*gR (mm) . =&U->X(O^^Jl*3«fcC/SU>X 
PbIco^MFbIPID (mm) . #U>X<£> dJgtCfcJt^Siff 

<DTfSlCli±^©p.^Sgg|f (mm) ^"To 
[0 0 3 9] 
[*6] 







R 






D 


Nd 


V d 




1 


- 1 


4 2 . 


5 1 0 


5. 


6 1 1 


1 . 5 8 9 1 3 


6 1 . 


2 


2 




2 0. 


2 16 


2. 


2 13 








3 




2 6 . 


5 13 


9. 


6 12 


1 . 5 8 9 1 3 


6 1 . 


2 


4 




1 4 . 


2 7 8 


2. 


0 5 0 


1. 7 8 4 7 2 


2 5 . 


4 


5 




3 6 . 


15 5 


0. 


5 12 








6 


1 


2 8. 


6 9 6 


4. 


4 9 1 


1 . 5 8 9 1 3 


6 1 . 


2 


7 




3 8. 


7 9 3 


0. 


5 1 2 








8 




2 5. 


3 8 0 


4. 


8 3 5 


1 . 5 8 9 1 3 


6 1 . 


2 


9 




oo 




1 5. 


5 0 0 









f = 2 0 

[0 0 4 0] £e>lC, CCDH«fi^6 iCfclT-SIMtjt -5. 

(1) ~ (4) (Dffi, -Tt£t>t> f 1/f . -f2/f . 1 [0041] 

/"2N- 1 I R3/F | 0«fl|£ % hmax/ [* 7 ] 



(8) 

# 



4SI8¥1 1 - 1 7 4 3 4 5 



( 1 ) f ./ f 2.43 3.07 2.00 

(2) - f i/f 8.11 18.05 3.76 

(3) 1/vih- I/hp 0. 0 2 3 0. 0 2 3 0. 0 2 3 

(4) I R./f I 1.78 5.32 1.06 

(5) hmax/f 0.63 0.64 0.63 

(6) mmn ess. 6 5$ 658 



( i ) f ./ f 

( 2 ) - f a/ f 

( 3 ) \ / V >»- 1 / V >r 

(4) I R./ f I 

(5) hmax/f 
( 6 ) SHF« 

[0 0 4 2] Lfc#^T, ±iS^iC(1 )~(4)(i±T 
3SS$nTfcU. 6 5gJU±<DjE*&I?£l<hU>X 

~6ICfc»t-5. (J«®iIxM, #£iRS. ^ffiiR 

^ (f-fXI — ->3» ) S§«@8~1 3IC^"To C 
*lt>08~1 3 (CB^e^«EJ:plC, ±KliUfc§ll*E0iJlC 

[0 0 4 3] fcfc. *5gW©j£&I?£IBL'>X£:UT 

.fctx^ps (t>u<iiu->x(?) Dssttmci^ 

olfilTfcS. #l*M<h-f £01*311 U>XL1(D 

[0 0 4 4] 

[fUEO&jH] JU±f&<!8L*:=fcplC. *^IC^-5J£« 
f?£BBU>XICJ:tttf. «ifft6 5gm±£i£?gifftT 

SiE^T-f UU-7«rWL. U>X*Mi£/h$ < LT. 
HSfc, n>/t*Mb£0U. l«»Jxii£ll#lc«IEi>-.5> 

[EliSOffim>Ej:itt^] 

[01] *mw<DnmBmiz&%&mmmmi'>x&m 



1.52 1.97 

3 9.94 4.10 

0. 023 0. 023 

1.25 1.33 

0.6 6 0.6 4 

65g 6 5 g? 

[0 2] ^fSUUOHJSeiJ 1 lc&-5j£igiMgilgU>X<£« 

m 3 ] *§tw<Dnmm 2 ic&3j£*gf?}gBgu>x©m 

[04] *fgH(Dfl&eiJ3lC&3j£*gi?igBBU>X£>*ii 
J&£^-f«B§0 

[0 5] *^OHJ6eiJ4(c^z£fflif«iBU>X©«l 
/&£^-f«lB&0 

[0 6 ] *&w<Dnmm 5 t<£ -5j£*gi?&iigu>xtf>*g 
[0 7 ] ^fgB.aoitjsse'] 6 ic^-sjK^ijjgiBu-yxcD* 

[0 8] Jtffiftll IC«^U>XCDSiR^0 

[09] mmm2\zm2>is>x<D&wmm 

[010] Hffi0!l3IZ&.5U>X<D#JR^0 
[011] HJ6«!l4lcllSU>X^SiR^0 

[012] nmwsizmz>i/>x<D&w.mm 

[013] Hffli0«6lC<l^U>XWS-iRS0 

[??^tf>l»W] 
G1~G3 \s>xm 

Li~L6 U>X 



X %f* 

E. P. 7-f;1M> h<4M 

1 *t^iu>xm 

2 SISU>X^ 

3 «IE2X'JXA 

4 ^3tt^{4S 



UUS^J 4 
2 . 3 7 
5 . 6 7 
0.018 
1 . 2 4 
0 . 6 7 
6 5& 



(9) ftfflW- 1 1 - 1 7 4 3 4 5 



IS1 ] 




[S3] 




(10) 

# - 



&m¥- 1 1 - 1 7 4 3 4 5 




[05] 




(11) 1#H¥1 1 -1 7 4 3 4 5 





(12) 



1 - 1 7 4 3 4 5 



[08] 



F/4.00 



a; =-32.5° 



OJ =32.5° 




-0.25 0 0.25 
(mm) 




^>i>^L>'y^)V 



-1 0 1 

(mm) 




-10 0 10 

^-f *h-:>a> (%> 



[09] 



F/4.00 




-0.25 0 0.25 
(mm) 



mm® 2 



(V =32.5 



= 32.5° 




-1 O 1 

#£lR£ (mm) 



-<K> O 10 



[01 0] 




-0.25 0 0.25 
&mVL& (mm) 



mmm 3 



Of =32.5 



W= 32.5° 




-1 o 1 

(mm) 



-i0 O 10 

7^H*>3> (%) 



(13) 



#BS¥1 1 



[011] 



W =32.5 



U) =32.5° 




-1 O 1 
$t&V& (mm) 



-+- 



—10 O 10 
7^h-y 3 V (%) 



1 2] 



CO =32 .5 




W=32.5° 



-1 0 1 
(mm) 



-10 O 10 

7*-rXI — >3> (%) 



1 3] 




a; =32.5° 



-i o 1 

(mm) 



— I 

-10 O 10 

jr-f*l *>3> (%) 



(14) *#§S¥1 1 - 1 7 4 3 4 5 

* • 



[StiiS] ¥f£l 0^1 2^210 
l^tmiE 1 1 

[«!iE«^ai€] 0 0 0 4 

[ffliE^ji] £M 

[ooo4] ?ts.t>*>. ±iE^ie«Eosigu>x<Dck 



mm-fzytm (±xm) <D&mi>>x-c<omnm$iT'(D 

(JUT h m a x tfoTZ) tlHUEM ( f ) <DitW 
-mztobftT^Z. ±IE^¥9 - 5 4 2 5 6^£*8 
f2«CDjglBU>XT-(*. COhma x/f 6 



